Summary &mdash; In situ degradation was studied on fresh lucerne and 2 silages prepared from fresh forage, one without added preservative, and the other with formic acid. Dry matter degradability is comparable for the fresh forage (68.1 %) and silage with formic acid (66.1 %) and lower for silage without added preservative (58.3%). 
INTRODUCTION
The amount of protein that reaches the small intestine of ruminants depends on the protein content of the feed and on its degradability in the rumen. Chemical transformations during silage making, in particular proteolysis, lead to changes in the nitrogen compounds. The purpose of this study was to determine the effect of silage making on nitrogen degradation and the cell-wall constituents in the rumen. In situ degradations of 2 lucerne silages, one without preservative and the other with added formic acid were compared with that of the corresponding fresh forage.
MATERIALS AND METHODS

Forages
The study was made on fresh lucerne cut at the bud stage of the first cycle and 2 direct cut silages prepared from this fresh forage: one without preservative, and the other containing formic acid (800 g kg-!) at 5 I t-!, at 17.6% dry matter. The lucerne was ensiled in small experimental silos (4 m 3 ). The In situ degradation Theoretical nitrogen degradability was measured using the nylon bag technique standardised by Michalet-Doreau et al (1987) . The bags (pore size 46 w) and interior dimensions of 6 x 14 cm are closed by 2 stitches. They contain about 3 g freeze-dried samples ground into particles of 0.8 mm. The bags were incubated for 2, 4, 8, 16, 24 and 48 h in the rumens of 4 sheep fed the same forage as that in the nylon bag. After removal from the rumen they were kept at -15°C until analysis.
The zero point was obtained by immersing the bags in distilled water at 40°C for 1.5 h.
After defrosting, the bags were rinsed in cold water until it was clear. They were then beaten in a stomacher (mechanical procedure) for 7 min, an apparatus used by Merry and McAllan (1983) to separate bacteria from rumen contents. Michalet-Doreau and Ould-Bah (1989) showed that beating in a stomacher considerably reduces microbial contamination. The bags were dried at 60°C for 48 h. Nitrogen content was then determined by the Kjeldhal method.
Chemical analysis
The solubility (S) of nitrogen in the fresh forage was measured in a phosphate buffer at pH 6.9, according to the method of Durand in Vérité and Demarquilly (1978) . The (1967) . The total nitrogen contents of the NDF and ADF residues were determined by the Kjeldhal method.
The digestibility of organic matter was estimated by the pepsin-cellulase method (Aufr6re and Michalet-Doreau, 1983 
Nitrogen
The degradation of nitrogen was rapid during the first 8 h in the rumen but then decreased. After 48 h, the residual nitrogen content was very similar for the fresh forage and silage with preservative (6% ± 0.5 and 8% ± 0.7, respectively) and was slightly higher (11% ± 0.9) for the silage without preservative (fig 2) . (Jarrige, 1980; Aufrère et al, 1982) .
In contrast, the degradation of dry matter in silage without preservative, which was of poor quality, was considerably lower than that of fresh forage: 9.5 points for the Deg of dry matter. This difference was increased by loss of volatile dry matter during freeze-drying, which was quite considerable for the silage, but such losses do not allow for the whole difference since there were also differences between the cell-wall degradation of the fresh forage and this silage (respectively 37.6% and 31.1% for Deg NDF, and 35.2% and 32.1 % for Deg ADF). Moreover, the digestibility of the organic matter of this silage measured in vivo was lower than that of the silage with preservative of only 2.6 (57.9 versus 60.5%).
The in situ degradability of nitrogen (Deg N) of fresh forage was 84.7%. It was generally a little higher than most data in the literature, except for the results of Le Goffe (1991) on freeze-dried fresh forages. This present value was, nevertheless, in agreement with the mean degradation measured in vivo, which might be estimated at 80% from the review of Demarquilly and Jarrige (1982) (1983) found no differences in degradability between silages with and without preservative.
Thus, there was little difference between the Deg N of fresh forages and silages, as was also observed by Tamminga (1982) and Lopez et al (1991) . These results did not agree with those of Ould Bah (1989) who found Deg N of lucerne silages lower than that of the fresh forage. This reduction must certainly result from the fact that these forages were dried at 80°C.
In addition, the present results agree with those of Janicki and Stallings (1988) The nitrogen of cell walls also represents small a part of the total nitrogen (less than 11.0% for that in the NDF and less than 7% for that in the ADF) of the forages studied to have any important effect on the degradability of total proteins. This is especially true because its degradability was not very different between the 3 forages since it was largely related to the degradability of the cell-walls (the nitrogen content in the residues varied little according to deviation in the rumen), also showing little difference between forages.
The disappearance of nitrogen of the NDF residue in the nylon bags with time agreed with the results of Van Soest (1982) and Sanderson and Wedim (1989) . The nitrogen of the NDF residue was partly degradable in the rumen, whereas the nitrogen in ADF residue was constituted largely by nitrogen linked to lignin and proteins denatured by heat and was not degradable (Van Soest, 1982) . In contrast, in the present results, it may be noted that the ADF-linked nitrogen was partly degraded, as was observed also by Sanderson and Wedim (1990) . Similarly, Mason (1969) 
